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around waste canisters or to form sealing buffers, the so-called technological voids 60 either between the bricks themselves or between bricks, canisters and the host rock 61 are unavoidable. As an example, 10 mm thick gaps between bentonite blocks and 62 canister and 25 thick mm gaps between the bentonite blocks and the host rock have 63 been considered in the basic design of Finland (Juvankoski, 2010) . These 64 technological voids appeared to be equal to 6.6 % of the volume of the gallery in the FEBEX mock-up test (Martin et al., 2006) . Fractures that appear in the excavation 66 damaged zone within the host rock in the near field constitute additional voids. In the 67 French concept, the volume of the bentonite/rock gaps is estimated at 9 % of the the safety function expected in the design may no longer be properly ensured. 90 Therefore, a better understanding of the effects of the technological voids is essential 91 in assessing the overall performance of the repository.
92
In this study, a series of tests was performed on a compacted bentonite-sand mixture 93 samples, aiming at investigating the effects of technological voids on their 94 hydro-mechanical behaviour. Temperature effects were not considered and tests were 95 carried out at constant ambient temperature (20±1°C). Given that the paper deals with 96 the hydration of engineered barriers in the repository, neither the drying process nor 97 hysteresis effects were considered. 98 Firstly, the water retention curve was determined under both free swell and restrained 99 swell conditions; secondly, the effects of a pre-existing technological void on both the 100 swelling pressure and hydraulic conductivity were investigated; finally, the 101 compressibility at different void ratios was studied by means of suction-controlled 
MATERIALS AND METHODS

105
Materials and sample preparation
106
A commercial MX80 Na-bentonite from Wyoming, USA was used. The bentonite 107 powder was provided with an initial water content of 12.2% and was stocked in a 108 hermetic container to maintain the water content constant, in a room at 20±1°C. All 109 tests were performed at this temperature.
110
This MX80 Na-bentonite is characterised by a high montmorillonite content (80%), a 111 liquid limit of 575%, a plastic limit of 53% and a unit mass of the solid particles of shows a peak at 12.5 Å, typical of montmorillonite (this peak shifted from 12.5 to 117 16.9 Å when treated with glycol and to 9.5 Å when dried). These data are comparable 118 with that provided by Montes-H et al., (2003) .
119
The sand used in the mixture was a quartz sand from the region of Eure and Loire, 120 France, that passed through a 2 mm sieve. Figure 1 The effect of technological void on the swelling behaviour of the compacted from the water retention curve in Figure 8 at w = 11%).
232
As seen in Table 4 , the testing program includes 3 standard tests (SO-02 to 04) carried where e is the void ratio at equilibrium and s is suction in MPa.
295
Once equilibrated at the desired suction, samples were submitted to controlled-suction the initial dry unit mass of the mixture (ρ dm ) using Eq.5 and Eq.6. When the yield stress (σ v0 ) in Figure 13 is plotted versus the corresponding bentonite 471 void ratio (e b ) at the yield point (Figure 20 ), it appears that for both the mixture and 472 pure bentonite, the yield stress increases sharply with decreasing bentonite void ratio. 473 However, the curve of the mixture lies in the right of the pure bentonite's one, 474 evidencing the role of sand in the compression behaviour. It can be concluded from 475 Figure 20 that at the same bentonite void ratio, the mixture yields at a higher 476 pre-consolidation stress. Table 1 Chemical composition of the synthetic water  689  Table 2 Test conditions for water retention property  690  Table 3 Specimens used for swelling pressure test  691  Table 4 Specimens used for suction controlled oedometer test  692 
